A model for a blinding eye disease of the aged.
This work aims to investigate the effect of compromised lysosomal enzyme activity on the accumulation of photoreceptor-derived debris in the retinal pigment epithelial (RPE) cells and to examine if this accelerated debris accumulation can induce retinal abnormalities similar to those observed in aged individuals. A mutated, enzymatically inactive form of cathepsin D (CatD), generated by site-directed mutagenesis was used to produce stable cell lines and transgenic mice. There was a strong increase in enzymatically inactive CatD protein production in the mutated CatD DNA transfected D407 cells (D407MCD). The presence of the inactive CatD has been linked to an impairment in bovine rod outer segment (BROS) digestion and was confirmed by a statistically significant increase of undigested residual BROS in the medium of D407MCD when compared to the control vector-transfected D407 cells (t-test, P < or = 0.016, P < or = 0.003) or untransfected D407 cells (t-test, P < or = 0.008, P < or = 0.003). The impairment was also confirmed in vivo by demonstration of BROS-derived debris accumulation in the RPE cell layer of transgenic mice. These results demonstrated that the mutated and inactive CatD form could lead to impairment of photoreceptor outer segments (POS) proteolysis. It is proposed that this initial impairment of POS proteolysis may result in the accumulation of CatD-opsin-like complexes in the pigment epithelium, which further compromises RPE cell functions and thus causes the changes observed in aging humans.